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Understanding Effects of Large-scale Development on Bird Migration and
Habitats Through Cutting Edge Avian Monitoring Techniques
Abstract
The linkage created by migratory birds in time and space and between different global ecosystems, local
biodiversity and diverse human culture epitomises the concept of “All Life on Earth”. The Convention on
Wetlands of International Importance Especially as Waterfowl Habitat, referred to as the Ramsar
Convention below, uses bird abundance as a means to identify the relative significance of Wetlands of
International Importance, tightly linking the most threatened wetlands on our planet with waterbird
conservation. Wetland loss and degradation in Asia has caused a dramatic decrease in waterbird
abundance and diversity, underlining the critical need for monitoring and conserving those natural
systems that remain. Through close cooperation with 10 other countries, the Research Center for EcoEnvironmental Sciences, Chinese Academy of Sciences (CAS) has established the largest migratory bird
movement ecological database in Asia, with independent intellectual property rights. It contains basic
data on the migration strategies and flyways of large-bodied birds in Asia. Analyses of these data have
shown that migratory large-bodied birds from over 20 Asian countries have all used wetland habitats in
China, and the area of intensive use accounts for less than 1.5% of China's total land area, mainly
concentrated in the floodplains of just six river systems. Furthermore, we have identified critical
relationships between wetland area, inundation area, hydrological process and bird abundance, diversity
and behaviour. Large-scale development of wetland and water resources has caused loss and
degradation of waterbird habitat, resulting in dramatic decreases in waterbird numbers. From a global
perspective, the conservation of migratory birds and their habitats represents a common challenge for all
human beings. In recent years, China has pioneered the successful conservation of its most threatened
typical wetlands, which provides valuable practical experience and confidence for global biodiversity
conservation. Finally, we make recommendations as to how China can take the lead in organizing global
migratory bird monitoring and conservation.
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1 Monitoring and conservation of migratory
birds aid in the building of a Shared Future for
All Life on Earth
The conservation of birds, as precious natural resources,
can benefit human beings and ecosystems within their sphere
of activities. Migratory birds form one of the most mobile
biological groups, which can greatly affect local biological
communities and ecosystems associated with their migration
via the material flow, energy flow and information flow [1]. In
view of the demand for habitats in different regions during
the year, birds would migrate between remote ecosystems,
which can provide ecosystem services for human beings.
Since ancient times, human beings of different races in various countries and regions have expressed strong love and

curiosity for birds. The migration of birds has connected
different civilizations of mankind and formed a link for
emotional communication between bird researchers and
volunteers (Figure 1). Therefore, the linkage created by migratory birds in time and space and between different global
ecosystems, local biodiversity and diverse human culture
epitomizes the concept of All Life on Earth. At the same time,
the living state of migratory birds reflects the global moral
responsibility level of human beings to a certain extent and
has become an important standard measuring global ecological civilization.
Birds, with great flight performance, can quickly and actively select high-quality and low-risk living environment.
Therefore, they are regarded as bio-indicators sensitive to
quality and changes of habitats. As stipulated in The Convention on Wetlands of International Importance Especially
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Figure 1 The 2nd International Symposium on Developing Effective Coordinated Monitoring of East Asian Waterbirds in the 21st Century (held in October 2019, Beijing) was hosted by the Anatidae Working Group of the East Asian-Australasian Flyway Partnership and
organized by Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences

as Waterfowl Habitat (hereinafter referred to as the Ramsar
Convention), when waterbird abundance becomes higher
than a certain threshold, the wetland can be classified as that
of international importance, which closely links the conservation of waterbirds and wetlands, and advocates the ideology that the conservation of habitats equates to the protection
of birds.
The land use and global climate changes due to human
activities have decreased the abundance of global migratory
birds [2], especially the waterbirds, which are defined as the
species being ecologically dependent on wetlands in the
Ramsar Convention. As one of the most important ecosystems in the world, wetland plays an important role in response to climate change, biodiversity, hydrology, and health
of human beings [3]. For example, although freshwater wetlands only cover 1.2% of the earth surface, they store most
freshwater resources (except glaciers and groundwater)
available to human beings. At the same time, they support the
living of more than 40% of the species in the globe [4], and the
functions and services of biodiversity are the foundation for
the sustainable development of human beings [5]. Nevertheless, wetland is the most fragile ecosystem, and over 50% of
wetlands have been lost in the world [6,7]. The loss and degradation of wetlands in Asia have caused a dramatic decrease
in waterbird abundance [8], which presses for the monitoring
and conservation of waterbirds and wetlands.
Global bird monitoring based on international cooperation
is the basis for the conservation of migratory birds. Researchers in North America and Europe have conducted
decades of field observation for birds and collected abundant
data about the areas of breeding, moulting, resting and wintering [9]. Moreover, they have summarized the number of
birds and the ratio of parent birds to young birds in different
countries and obtained the population sizes and trends of
birds [8], thus providing a basis for precise conservation of

declining species. In Asia, however, the main breeding areas
(Russia, Mongolia, and Northeast China) of birds are vast and
scarcely populated, where the data of bird migration routes
are difficult to be collected through field observation, which
makes it hard to determine the declining species and populations.
In the past decade, the telemetry based on GPS and GSM
has been developing rapidly, which can transmit the data on
positions and behaviors of birds recorded by satellite locators
and sensors through mobile base stations. The
high-frequency and high-precision big data can step up the
monitoring of birds in Asia and the development of movement ecology [10,11]. Movement ecology based on big data of
telemetering (individual position, behavior and energy consumption) and remote sensing (weather, climate, habitats,
etc.) can provide a new method and a new theory for global
animal monitoring. ①
In this paper, we discussed the impact of Large-scale Development on waterbird abundance and behavior based on the
results of monitoring and movement ecology of migratory
waterbirds in Asia over the past 20 years, and finally made
recommendations for China in organizing global monitoring
and conservation of migratory birds.

2 China is recommended to take the lead in
the setup of an international cooperation team
and the establishment of the largest movement
ecological database for migratory birds in Asia
based on the ideology of simultaneous monitoring of birds and their habitats
In view of the ideology that the conservation of habitats
equates to the protection of birds, we proposed to monitor

______________________________________
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It refers to the range from the region from 70°E in West Asia to the delta at 170°E in Chukotskiy.
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both birds and their habitats for the research and conservation
of birds and their habitats through combining telemetry data
of bird movement ecology in Asia with the types and characteristics of ecosystems.

2.1 Establishment of the largest movement ecological database for migratory birds in Asia
The Research Center for Eco-Environmental Sciences of
Chinese Academy of Sciences (CAS), together with 20 international organizations and research institutes in 10 countries, conducted field tracking of birds in 14 countries and
regions (Russia, Mongolia, Japan, South Korea, Kazakhstan,
Sri Lanka, Denmark, Germany, Iceland, United Kingdom,
Finland, United States, China, and Hong Kong) from 2013 to
2020. A total of 140 species of large and medium-bodied
birds were tracked, and billions of items of behavior and
position data, as well as corresponding environment data
(temperature and light intensity), were collected. In recent
years, CAS has established the Chinese Biodiversity Monitoring and Research Network (Sino BON), which can promote the monitoring and research of bird migration law based
on telemetry, and clarify the impact mechanism of environmental changes on the movement patterns, population size
and genetic diversity of birds [12].

Figure 2 Migration map showing routes taken by large-bodied
birds tracked throughout Eurasia as of 7 November 2018.The data
originate from large-bodied migratory birds breeding throughout
the high arctic, the taiga forest, the steppe grasslands in Mongolia,
and the wetlands in Northeast China, which migrate through China
to winter throughout East Asia (including China), South Asia and
Southeast Asia; yellow lines represent the annual migration paths
taken by tracked birds; the black birds represented the position of
the tracked individuals on that day

On the basis of the above-mentioned work, our team established the largest movement ecological database for migratory birds in Asia with independent intellectual property.
The database consists of real-time telemetry data, field ob-

servation static data, meteorological data, and ecological type
data, based on which, main migration flyways of
large-bodied birds in Asia can be determined (Figure 2).
Cooperation was conducted in the discussion of migration
flyways, population trends, and ecosystem characteristics of
Anatidae birds in East Asia, on the basis of which the suggestions for conservation of the declining birds were proposed [13]. The energy for migration mainly comes from the
fat stored in birds. Therefore, the duration of migration is
mainly determined by the time required for replenishing
energy in the resting areas, namely, by the quality of habitats
[14]
. The in-depth research on the diverse migration strategies
of birds has not identified a unified determinant of migration
strategies based on the classic migration theories such as
time-minimization strategy during their pre-breeding migration towards the breeding grounds, energy-minimization
strategy during their post-breeding migration towards the
wintering grounds and green wave hypothesis of aligning
movements with intermediate forage biomass [15]. Therefore,
attention should be paid to the determinant of migration
strategies in the future research. The above work greatly
promotes the monitoring, research and conservation of waterbirds in Asia.

2.2 China is the most important resting and wintering area in the migration flyways in Asia
There are more than 20 countries and regions in Asia. The
satellite tracking results of large-bodied birds (waterbirds and
predatory birds) (Figure 2) have proved that in autumn,
large-bodied birds breeding in the Russian Arctic tundra (1),
taiga forest, Mongolian Plateau, and wetlands in Northeast
China would migrate to winter throughout East Asia (including China), South Asia, and Southeast Asia.
The vast territory and 0 °C isotherm in winter between the
Qinling–Huaihe region and the Yangtze River of China (the
center of bird migration routes in Asia) provide unique geographical conditions for the migration of migratory birds
through China. Therefore, China is the most important resting
and wintering area in the migration flyways of birds in Asia,
i.e., the most important area for birds in the anestrous season.
Generally, the resting period of bird migration is from March
to May in spring and from September to November in autumn; the wintering period is from December to February of
the following year. Regarding the topography being high in
the west and low in the east, most large-bodied birds migrate
through the eastern region, which may be related to the fertility of the floodplains in the east and the geographical barriers of the Qinghai-Tibet Plateau and the Hengduan
Mountains in the west (Figure 2).

3 Importance of China’s wetlands on migratory waterbirds in Asia
The habitat selection model demonstrates that waterbirds
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would select wetland (rather than grassland and farmland) for
resting [16]. In semi-arid areas, they would select seasonal
wetlands that appeared regularly every year [17]. The above
research illustrates the importance of wetlands as habitats for
waterbirds.

3.1 Wetlands in large river basins in China can
serve migratory waterbirds in over 20 Asian countries
Large-bodied waterbirds in Asia mainly include Anatidae,
Charadriidae, Scolopacidae, Ciconiiformes, Ciconiidae,
Gruidae, Ardeidae, and Laridae. In order to understand the
utilization of China‘s wetlands by the above-mentioned birds,
our team drew a map showing highly restricted distribution of
―hot-spots‖ of wetlands used annually by large-bodied migratory waterbirds in China (Figure 3). These hot spots concentrate on the floodplains in eastern China. The resting and
wintering areas in China cover the wetlands in basins of six
major rivers as well as the coastal area in Jiangsu. The inland
resting areas mainly include Heilong River Basin (Hulun
Lake, middle reaches of Heilong River, and Yalu River estuary), middle and lower reaches of Liaohe River, middle and
lower reaches of Haihe River, Yellow River wetlands
(Qinghai Lake, Hetao Plain, and Yellow River Estuary). The
inland wintering areas mainly involve the middle and lower
reaches of the Yangtze River (Dongting Lake, Poyang Lake,
Group of Lakes in Anhui) and the Pearl River estuary. The
wetlands for wintering and resting of migratory waterbirds

cover the areas of about 50 000 km2 and 90 000 km2, respectively, the sum of which accounts for less than 1.5% of
China‘s total land area. However, these wetlands support the
wintering and resting of waterbirds from over 20 countries in
Asia in the anestrous season. For example, the waterbirds
breeding in the Arctic region need to take a rest in Northeast
China (Heilong River Basin) for replenishing energy before
flying over the barrier of alpine taiga forests in Russia, and
such energy can be deemed as the ―gasoline‖ for migratory
waterbirds to reach the Arctic region [14].

3.2 Relationship of wetland quality with distribution, quantity and behaviors of birds: taking the
wetlands in the middle and lower reaches of the
Yangtze River as an example
The wetlands are huge in the middle and lower reaches of
the Yangtze River, with the water level difference up to 10 m
between winter and summer. The annual hydrological change
is an important basis for the high productivity and biodiversity of wetlands along the Yangtze River. The simultaneous
survey of wintering waterbirds and wetlands started in 2004
showcases that there are at least 23 wetlands of international
importance in the middle and lower reaches of the Yangtze
River, which can accommodate about one million waterbirds
for wintering, involving eight global threatened species. The
wetlands in the middle and lower reaches of the Yangtze
River have become the most important wintering areas for
waterbirds in China and even in Asia [18].

Figure 3 Map showing highly restricted distribution of ―hot-spots‖ of wetlands used annually by large-bodied migratory waterbirds in
China during 2016–2020.The map is based on a total of 33 2144 daily position data from 2 866 individuals of 33 species. Each occupied 50
km × 50 km grid is marked with a colour scale according to the number of positions in each, with the gradation from red to grey colours
representing the decreasing degree of importance. The areas within the red grids and orange grids amount to about 50 000 km2 and 90
000km2, respectively, the sum of which equates to less than 1.5% of China‘s total land area
© 2018 China Academic Journals (CD Edition) Electronic Publishing House Co., Ltd.

4

There are a large number of large lakes in the middle and
lower reaches of the Yangtze River. The climate and topography are different among wetlands, which can provide
suitable living environment for birds under different hydrological conditions in different years. Being different from that
in Europe, North America and neighboring Japan and South
Korea, large-bodied waterbirds mainly live in natural wetlands for wintering in the Yangtze River Basin [19]. The
number, species, and functional groups of waterbirds in each
lake are positively correlated with the inundation area [20].
Waterbirds generally stay longer in large lakes than small
ones, and they mainly forage in natural wetlands around the
lakes rather than the surrounding farmlands [21]. Most waterbirds stopping over in Poyang Lake, the largest freshwater
lake in the middle and lower reaches of the Yangtze River,
mainly live on natural resources of wetlands [19], such as
Carex spp. in autumn, or submerged plant tubers buried in the
soil [22]. The water level drops regularly in autumn, which
results in different water levels of patches at different elevations. However, even in the case of great changes in hydrological conditions, there are patches that can meet the
foraging needs of different species of birds. Submerged
plants store nutrients in their roots to form tubers during the
growing season (spring, summer and autumn). In autumn and
winter, the declining water level enables rare birds such as
Grus leucogeranus, Cygnus columbianus and Anser
cygnoides to dig out and take the buried tubers. Additionally,
the time of water level rise, flooding cycle and water transparency would all affect the growth of submerged plants and
change the biomass and distribution of tubers [23–25], thus
affecting the survival of rare waterbirds feeding on these
tubers [26,27]. Therefore, hydrological rhythm is a key factor to
maintain the diversity of birds in wetlands, while the inundation area affected by wetland area, elevation and hydrological process is another important factor.

4 Impact of Large-scale Development on migratory waterbirds and their habitats in Asia
Large-scale Development in this paper refers to the
large-scale projects such as wetland reclamation and dam
construction that can change the area and landform of wetlands
and inundation area, and threaten the function of wetlands and
the survival of migratory waterbirds. From 1978 to 2008, the
total area of wetlands in China decreased by 33% [28]. From
2000 to 2015, the wetland area in eastern China still declined,
with wetland losses mainly in Northeast China (Songnen Plain,
Sanjiang Plain), Inner Mongolia and the lower reaches of the
Yangtze River. Wetland loss is mainly caused by reclamation
of agricultural land and urbanization [29].

4.1

Impact on wintering areas

The wetlands in the middle and lower reaches of the
Yangtze River are the most important wintering areas of

migratory waterbirds, and Poyang Lake accommodates
30%–50% of the birds in wetlands along the Yangtze River.
Therefore, they have been listed as the most important wetlands in Asia. Human activities, such as land reclamation and
dam construction, are the main reasons for the declined
abundance and diversity of migratory waterbirds in the
Yangtze River Basin in the past 60 years [30]. In 1950,
large-scale reclamation of lakes was started in the middle and
lower reaches of the Yangtze River, making more than 1 000
lakes (13 000 km2) disappear [31]. For example, the area of
Honghu Lake declined from 760 km2 in 1950 to 344 km2 in
2002 [32], and the bird abundance dropped from 80 000 to 10
000 [30].
There are 45 700 dams in the middle and lower reaches of
the Yangtze River, which can retain water of 2.2 ×109 m3 [33].
The higher dam would be more likely to change the hydrological process of the downstream wetlands. For example, the
Three Gorges Dam generally retains water in autumn, which
make the water level of Dongting Lake fall in advance, thus
making Carex spp. grow early. When Anser albifrons reach in
this area each October after autumn migration, the lengthy
Carex spp. may form a ―green desert‖ preventing them from
feeding, and thus causing a dramatic decrease in the bird
abundance [34]. Besides, the dam can postpone the water rise
in spring and make it raise slowly, shifting the dominated
wetland plants in the middle and lower reaches of the Yangtze
River from submerged plants to emergent aquatic plants [35]
or floating-leaved plants [27], and replacing global threatened
species with widespread species [27], which represents a way
of biodiversity loss.
At present, Poyang Lake Water Conservancy Project and
Ganfu Estuary Comprehensive Improvement Project under
planning, in addition to the established dams, will pose serious
threats to the wetlands in the middle and lower reaches of the
Yangtze River. Their construction would completely change
the hydrological process of Poyang Lake and weaken the
wetland functions, especially the productivity and the service
for biodiversity. The harmed hydrological process and reduced
inundation area would narrow the foraging area of waterbirds
[22]
, which further reduce the waterbird abundance and shorten
the wintering time. The global threatened species, such as Grus
leucogeranus, Grus vipio, Anser cygnoides and Ciconia boyciana, would be extinct in a short time. Therefore, the
Large-scale Development will pose an unbearable impact on
biodiversity and cause a negative impact on China‘s role in
leading biodiversity conservation.
Based on the survey data of waterbirds wintering in the
Yangtze River Basin from 2002 to 2012, the research on the
trends of five representative waterbird populations was carried
out. The decline of waterbird populations was slow in national
reserves while fast in provincial and county-level reserves,
which indicated that the conservation strategy implemented by
China has made certain achievements, whereas it cannot stop
the decline of waterbird abundance [36]. Compared with that of
forest ecosystem, the conservation of wetland ecosystem is
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difficult since the hydrological process of wetlands is affected
by water resources of the entire catchment area (including
water conservancy projects, industrial and agricultural water
use, and climate changes) in addition to the human activities in
the reserves.

4.2

Impact on resting areas

The wetlands for concentrated resting of migratory waterbirds are mainly in Northeast China (Heilong River Basin,
the middle and lower reaches of Liaohe River), the middle
and lower reaches of Haihe River and the wetlands along the
Yellow River. However, the bird abundance in such areas has
been decreasing due to Large-scale Development. China has
built nearly 100 000 dams, with the storage capacity of appropriately 9 ×1011 m3 [37]. More than 20 large reservoirs have
been built on the trunk and tributaries of the Yellow River,
with the total capacity of 7 ×1010 m3, exceeding the runoff of
the Yellow River. At the same time, the increases in reservoirs and their capacity in the past decade have rapidly expanded the surface water body of the entire river basin,
increased water evaporation, and accelerate the loss of natural wetlands [38]. These conditions make migratory waterbirds
mainly migrate to the upper reaches of the Yellow River,
rather than the middle and lower reaches with higher wetland
quality. This abnormal distribution greatly reduces the resting
areas between Northeast China and wetlands of the Yangtze
River, making the single flight distance longer and affecting
the survival of birds [38] (Figure 3).
The Yellow Sea is an important resting area of waterbirds
in the migration season, which covers the coastal areas of
Jiangsu, Yellow River estuary, Haihe estuary, Liaohe estuary,
and Yalu River estuary, as shown in Figure 3. The area of
tidal flats in the Yellow Sea area (including the Bohai Bay)
decreased by nearly 70% from 5 398 km2 in 1950 to 1 611
km2 in 2000 [39]. The decrease in wetland area has reduced the
populations of six species of waders resting in tidal flats in
the Yellow Sea area by 65% from 1993 to 2012 [40]. Due to
wetland reclamation, the number of Anas falcate, the endemic species in East Asia, has dropped in Laizhou Bay of
Shandong Province and Hangzhou Bay of Zhejiang Province.
The current number of A. falcate wintering in these two areas
respectively drops to 1% and 21% of that 10 years ago [41].

5 Recommendations for China in organizing
the monitoring and conservation of global migratory birds and their habitats
5.1 New technologies, methods and theories combining ornithology with eco-environment research
for monitoring global birds and their habitats based
on the construction of the global Internet of Things
for birds
The rich ecosystems in China harbor the world-renowned

biodiversity [42] and create the geographical advantages for
attracting birds. Therefore, China has experience in leading
the monitoring and research of migratory birds in Asia, and
formed a complete industrial chain for the development and
production of bird telemetry equipment. On the basis of these
conditions, China can step up the cooperation with other
countries for improving the existing bird monitoring network
in Asia [43] and take the lead to construct the global Internet of
Things for Birds [44]. At present, the tracker with a three-axis
acceleration sensor weighs about 10 g, which can only be
used for monitoring large- and medium-bodied birds. The
Internet of Things for Birds based on low-orbit satellites can
reduce the weight of trackers and meet the needs of real-time
and intelligent monitoring of birds and their habitats, thus
providing technical support for the research on the coupling
mechanism of bird movement pattern and global ecological
process, the identification of key reserves for migratory birds
and the national aviation safety. In addition, it can provide
technical support for exploring the important question of how
can migratory birds know where they should go in the 125
scientific questions proposed in Science [45,46], thus promoting
the development of movement ecology.

5.2 Ensuring the integrated catchment management with the living conditions of waterbirds as an
important indicator of wetland quality
Both waterbirds and human beings survive on wetlands
. The severe wetland loss and degradation in China press
for the strategic and integrated catchment management plan.
In large river basins, efforts should be made to protect the
existing wetlands, restore the degraded wetlands, and recover
the disappeared ones [48]. While restoring the area of wetlands, their functions should be repaired, including flood
control, water purification, replenishment of groundwater,
and support for biodiversity. According to the Ramsar Convention, the threshold of waterbird abundance can be taken as
an important indicator of wetland restoration. While conserving the diversity of waterbirds, China should also ensure
the restoration of ecosystem services [49].
In China, as the vital migration route for birds, the
south-north and east-west wetland network should be established to support the survival of waterbirds. China has
conducted integrated catchment management in Baiyang
Lake, Xiong‘an New Area, to protect the ecological space of
wetlands, restore their functions and re-introduce the disappeared birds [50], which can provide resting and breeding
areas for migratory birds. At the same time, wetland conservation and restoration have been carried out in Longgan
Lake, Chenhu Lake, Huanggai Lake and Wuchang Lake in
the middle and lower reaches of the Yangtze River, and
waterbird abundance has increased significantly [51]. On this
basis, we should understand the ecological process of the
Yangtze River and its wetlands, and the mechanism supporting biodiversity and high productivity. Therefore, it is
necessary to carry out integrated catchment management and
[47]
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strengthen the construction of nature reserve network [47] to
improve the capacity of the wetlands in the middle and lower
reaches of the Yangtze River for serving wintering waterbirds. The success in the most threatened wetland will provide valuable practical experience and confidence for
biodiversity conservation in Asia and even the world, and
may reverse the decline of migratory birds.

5.3 Joint development of the monitoring and conservation plan for Asian freshwater ecosystems
linked by migratory waterbirds
Waterbirds are internationally accepted indicator of wetland quality. The more waterbirds indicate higher wetland
quality, and the higher wetland quality will attract more waterbirds. Because of the natural environment, land resources,
production and lifestyle, waterbirds staying in China mainly
survive on natural ecosystems, and thus waterbird abundance
can directly reflect the status of wetlands in China. Therefore,
it is important to protect waterbirds, and each action can
protect the natural environment, especially the wetlands and
precious freshwater resources that are of great significance to
mankind.
Certain western countries have been defaming China with
the excuse of environmental protection to contain the development of China with the so-called righteousness. In fact,
since the 18th National Congress of Chinese Communist
Party, China has taken the ecological civilization construction
as an important measure to promote the economic, political,
cultural, social, and ecological progress and the four-pronged
comprehensive strategy. Scientific and technical workers
should also make contribution to scientific research and environmental protection, and provide reasonable suggestions
from a professional point of view.
The conservation of birds, especially waterbirds, may
become important professional evidence. A series of scientific facts have fully proved that under the guidance of Xi
Jinping‘s thoughts on ecological civilization, China has been
insisting on green development while enjoying the development at a high speed, thus contributing to the creation of
the world‘s ecological civilization and construction of a
community with a shared future for mankind.
On March 1, 2021, the Yangtze River Protection Law of
the People‘s Republic of China was officially implemented,
and the 10-Year Fishing Ban in the Yangtze River was also
launched in the same year. They were both the key actions for
reversing the deterioration of eco-environment of the Yangtze
River, and were highly praised at home and abroad. We are
inspired by the determination of the Party and the Government for conservation of the water body and eco-environment
of the Yangtze River. From a scientific point of view, per-

manently stopping the major water conservancy projects
(including the Poyang Lake Water Conservancy Project and
Ganfu Estuary Comprehensive Improvement Project) will
protect the wetland organisms in the middle and lower
reaches of the Yangtze River and conserve the ecology of the
Yangtze River in a more integrated manner, thus benefiting
future generations.
Internationally, China can combine the conservation of
birds and their habitats with regional economic and ecological planning based on global Internet of Things for Birds and
assist Asian countries in formulating their monitoring and
conservation plans for freshwater ecosystems and waterbirds,
so as to maintain the All Life on Earth. While sharing the
achievements of economic development with member countries of the Regional Comprehensive Economic Partnership①
(RCEP) based on the plan of conservation of migratory waterbirds and the wetlands, China is recommended to discuss
the conservation plan for floodplains in large river basins
with RCEP member countries, and integrate the conservation
of birds with the development of regional economy, the
prevention of floods, and the protection of water resources
safety. Asian countries should be encouraged to carry out
monitoring and conservation of waterbirds and wetlands, and
protect the most precious freshwater resources and biodiversity on Earth, which, as the scientific practice of Xi Jinping‘s
thoughts on ecological civilization, can promote the realization of Sustainable Development Goals (SDGs) 2030.
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